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Abstract 


This research was conducted in the open environment at the University of Sulaimani, College of 
Agricultural Engineering Sciences, to study the effect of different concentrations of baker’s yeast and 
soaking time on the rooting of hardwood cuttings of olive Olea europaea L. cv. Sorani. The hardwood 
cuttings of olive were soaked in (1, 2, 3 and 4 g.L’) yeast concentrations for two different soaking times 
(1 hr. or 2 hrs.). The cuttings soaked in 2 g.L” yeast gave the highest values of rooting percentage 
(43.33%), root number (3.02), root length (12.78 cm), shoot diameter (2.19 mm), sprout bud number 
(4.27) and IAA content (123.61 ug.mL’). Inversely, the soaking time had no significant effects on 
studied parameters except IAA content which gave the higher significant value (119.01 ug.mL’)) in 
cuttings soaked in yeast concentrations for 1 hour. As for interaction of yeast concentrations with 
soaking times, the cuttings soaked in 2 g.L” yeast for 2 hours showed the maximum rooting percentage 
(46.66%) and root length (14.02 cm), while interaction of the same yeast concentration with 1 hour 
soaking gave the higher means of number of roots (4.05), number of sprout bud (4.33) and IAA content 
(145.37 ug.mL’). Moreover, shoot diameter gave the highest mean (2.46 mm) due to the interaction of 4 
g.L yeast with lhour soaking. 
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Introduction improving vegetative growth and increasing 
yield in agricultural crops which are rich in 
phytohormones especially cytokinins, vitamins, 
enzymes, amino acids and minerals, and 
application for plants increased cell division, 


Seeking for synthetic growth regulator 
alternatives has become the case of many 
studies carried out by many researchers and 
propagators, when used as rooting promoters in è : : : 
cuttings and other propagules. Synthetic growth prow convene fugele and aE i 200 
. : chlorophyll formation [2]. Furthermore, 
regulators are expensive, and propagation of i ; pei : d 
agricultural cultivars under the effect of praying. yeast xom Ja e E 
: . endogenous hormones (auxins and cytokinins), 
synthetic growth regulators is not recommended ; pane 
: : 5 : : while decreased abscisic acid [11]. Yeast extract 
in organic agriculture [3]. Besides, using natural : S f 
sources of growth regulators in agriculture is used in tissue culture media as a source for 
protects human and environment form adverse vamas ang Ea acids such 6 plycie, Iyaime 
effects of artificial plant growth regulators in and mua ang indice eet foruaton or 
growing plants [1]. Many natural materials adventitious embryos in some plant species 
contain auxin and other substances which could [Mls Ainonall yy yeast exe act Aiel asa 


be applied instead of synthetic growth regulators PAED sputec rand: an elit uor in enna 
in cutting propagation [6] littoralis culture, thus had positive effect on root 


growth [10]. 
Yeast (Saccharomyces cerevisiae) has been 


used in many researches as a substitute for Por propagation of olive by vegetative memod, 


hardwood and semi-hardwood cuttings are 
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mostly used. Despite, ability of olive for rooting 
and quality of roots are low, especially in 
difficult-to-root cultivars [23]. But, [22] 
concluded that rooting of olive cuttings 
increased under the effect of higher hormone 
concentrations. In the light of these findings, 
this research is selected to study the effect of 
different concentrations of yeast on hardwood 
cuttings of olive as dipped for different times. 


Materials and methods 


This research was conducted in the open 
environment at the University of Sulaimani, 
College of Agricultural Engineering Sciences, to 
study the effect of different concentrations of 
baker’s yeast and soaking time on the rooting of 
hardwood cuttings of olive Olea europaea L. 
cv. Sorani. 


Hardwood cuttings were taken from one-year- 
old branches of olive trees on March 11, 2019 
with 20 cm length and 0.5-0.8 cm in diameter, 
then the cutting bases were dipped in different 
yeast concentrations (1, 2, 3 and 4 g.L’) for two 
different times (1 hr. or 2 hrs.). The 
concentrations of yeast were previously 
prepared by dissolving the yeast in distillated 
water and stirred for 20 minutes at 35 °C, 
afterwards, the cuttings were immediately 
placed into the yeast solutions for either 1 or 2 
hr. Finally, the cutting bases were treated with 
1:8 (50%) Captan fungicide in talc powder, and 
stuck in sterilized sand medium put in black 
plastic bags. At the beginning, the cutting were 
covered by plastic sheet for 25 days to protect 
them from low temperatures, following this 
period, the plastic cover sheets were removed, 
but after 2 months the cuttings were covered 
again by green shade net (Saran) to protect 
against intense sunlight. 


Estimation of IAA content 


After 30 days of planting the cuttings, from the 
replications of each treatment, one cutting was 
collected for estimation of IAA content in the 
cuttings. The estimation was conducted 
according to [9], in which the samples (the base 
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part of the cuttings) were pulverized in liquid 
nitrogen, then 1g of the sample extracted with 
5.0 ml of 35% perchloric acid, and another 1g 
with 5.0 ml of Salkowski reagent, after leaving 
for 1 hour in the dark, the samples were 
centrifuged at 5000 rpm for 30 min. The 
supernatant was collected and used for 
spectrophotometric reading at 530 nm. For the 
same treatment, reading of perchloric acid 
extraction was subtracted from Salkowski 
reagent extraction, and then the concentration of 
IAA was found using the indole-3-acetic acid 
(IAA) standard curve. The IAA concentrations 
for preparing the standard curve were also 
adjusted by subtracting spectrophotometric 
reading of an IAA concentration in 5.0 ml of 
35% perchloric acid from the same, equivalent 
IAA concentration in 5.0 ml of Salkowski 
reagent. 


Statistical analysis 


The experimental design was laid out in a 
randomize complete block design 
(RCBD) with three replications, in each 
replication, 6 cuttings were used in one plastic 
bag. After 6 months, on September 11, 2019, the 
data were collected, rooting percentage and 
subsequent rooting parameters such as root 
numbers, length of the longest root, shoot 
length, shoot diameter and number of sprout 
buds were taken. The data were analyzed by 
using XLSTAT computer program, and 
Dancun’s multiple range test (P<0.05) was used 
for compering of the means. 


Results and discussion 


The results shown in (Table 1) demonstrate that 
yeast concentrations were significantly effective 
in improving rooting percentage of hardwood 
cuttings of olive cv. Sorani. Soaking cuttings in 
2 g.L yeast significantly increased rooting 
percentage (43.33%) compared to control 
cuttings which gave the lowest rooting 
(13.33%). Besides, no differences in rooting 
percentage were recorded among cuttings 
soaked in 1, 3 or 4 g.L and control cuttings. The 
same table shows that root number was the 
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highest (3.02) in cuttings soaked in 2 g.L’ yeast, 
and they were significantly different from 
control cuttings and those soaked in 1 g.L yeast, 
the control cuttings gave the smallest (1) 
number of roots. For root length parameter, it 
was revealed that 2 g.L’ yeast produced the 
significant longest root (12.78 cm), inversely the 
shortest root (1.08 cm) was observed in cuttings 
soaked in 1 g.L” yeast. Additionally, the effect 
of yeast concentrations on shoot traits gave 
significant results for shoot diameter and sprout 
bud number, but they did not produce different 
shoot length significantly. Shoot diameter of the 
cuttings soaked in 2 g.L” yeast were shown to be 
the thickest shoots (2.19 mm), however the 
thinnest shoots (0.68 mm) were observed in the 
cuttings soaked in 1 g.L yeast, followed by 
control cuttings (0.94 mm). Soaking cuttings in 
2 g.L yeast induced the buds to sprout in the 
highest number (4.27), in opposite cuttings 
soaked in 1 g.L” yeast resulted in the minimum 
number of sprouted buds (1.00). It is interesting 
to note that 2 g.L yeast enhanced rooting 
percentage and other studied parameters, these 
may be due to that yeast contains many 
biochemical compounds which may have 
significant consequences on rooting behaver of 
olive cv. Sorani cuttings. Amino acids, 
including aspartic and glutamic acids, glycine, 


tyrosine, and tryptophan, are components of 
yeast which may have roles in adventitious root 
formation when they were applied exogenously 
to the cuttings [15; 4; 17]. In this regard, [8] 
argued that rooting of Passiflora actinia Hook 
stem was enhanced as a result of seaweed 
extract application, because of seaweed extract 
is rich in amino acids. In addition, cytokinin is a 
growth regulator in plants also exists in yeast, 
and role of cytokinin in root initiation and 
development in cuttings is variable depending 
on its concentration. High concentration of 
cytokinin restrains root initiation in cuttings, 
whereas it sufficiently improves root length and 
lateral root number, additionally cytokinin at 
low concentrations may enhance adventitious 
root formation as well [20; 5; 18]. 


On the other hand, the effect of soaking periods 
of the cuttings in different concentrations of 
baking yeast on root and shoot traits were not 
different statistically for any studied traits 
(Table 1). These can be explained by that, 
increasing the soaking period from 1 to 2 hours 
may not be enough to produce differences 
among measured parameters, and more periods 
of soaking than 1 and 2 hours in yeast 
concentrations were likely required for 
indicating soaking period effect. 


Table 1. Individual effects of yeast concentration (g.L’) and Soaking time (hr) on rooting%, root and 


shoot traits of hardwood cuttings of olive cv. Sorani. 


Treatments Rooting% | Root No. | Rootlength | Shoot length | Shoot diameter | Sprout bud 
(cm) (cm) (mm) number 
Yeast 
concentration 
(L>) 
0 13.33 b 1b 2.55 be 1.13 a 0.94 be 1.66 ab 
1 16.66 b 1.16b 1.08 c 1.03 a 0.68 c 1b 
2 43.33 a 3.02 a 12.78 a 3a 2.19 a 4.27 a 
3 33.33 ab | 2.58 ab 7.70 ab 3.12a 1.87 ab 3.75a 
4 20 b 1.96 ab 5.45 be 2.554 2.03 ab 2.50 ab 
Soaking time 
(hr) 
1 26.66 a 2.80 a 6.lla 2.05 a 1.78 a 3.08 a 
2 30a 1.56a 7.39 a 2.79 a l.6la 2.68 a 


* The values in each column with the same letter do not differ significantly according to Duncan’s Multiple 


Range Test (P<0.05). 


276 


ISSN 2072-3875 


Euphrates Journal of Agriculture Science-12 (2): 274-280, (2020) 


Mohammed at el. 


Interaction of the two _ factors, yeast 
concentrations and soaking periods, which are 
shown in (Table 2) exhibited that soaking 
hardwood cuttings of olive cv. Sorani in 2 g.L 
yeast for 2 hours significantly improved rooting 
percentage over control cuttings and cuttings 
soaked in 1 g.L and 4 g.L yeast for both 
periods 1 and 2 hours as well. Rooting 
percentage reached the highest value (46.66%) 
in cuttings soaked in 2 g.L” yeast for 2 hours, 
while rooting percentage was reduced to the 
lowest value (13.33%) in control cuttings and 
also cuttings soaked in 1 g.L’ yeast for 1 hour. 
Comparison of root number means disclosed 
that cuttings soaked in 2 g.L’ yeast for 1 hour 
significantly resulted in the best root number 
(4.05), while root number was reduced to the 
lowest (0.93) in cuttings soaked in 4 g.L’ yeast 
for 2 hours, control cuttings (1.00) and cuttings 
soaked in 1 g.L for 2 and 1 hr (1.00 and 1.33, 
respectively). Length of the roots were 
significantly increased to the longest (14.02 cm) 
in cuttings soaked in 2 g.L” yeast for 2 hours, 
whereas the shortest root (0.06 cm) was 


recorded in cuttings soaked in 1 g.L yeast for 2 
hours. Besides, shoot traits data showed that the 
interaction of the two factors did not 
significantly affect shoot length, however their 
interactions were significant for shoot diameter 
and sprout bud number. The thickness of sprout 
shoots of the cuttings soaked in 4 g.L’ yeast for 
1 hour was the highest (2.46 mm), while it was 
thinned to the lowest value (0.59 mm) by 
soaking the cuttings in 1 g.L” yeast for 1 hour. 
Soaking cuttings in 2 g.L for 1 hour induced 
more buds to sprout (4.33), however the 
minimum number of buds sprouted (0.33) was 
noticed in the cuttings soaked in 1 g.L’ yeast for 
2 hours. It is worthy to mention that increasing 
soaking period of the cuttings from | to 2 hours 
in the same concentration did not significantly 
improve the studied parameters. The differences 
in measured parameters among cuttings under 
the effect of interaction of the two factors may 
mostly belong to the concentrations of yeast 
rather than the period of soaking in these 
concentrations. 


Table 2. Interaction effect of yeast concentration (g.L-) and soaking time (hr) on rooting%, root and 
shoot traits of hardwood cuttings of olive cv. Sorani. 


Yeast Soaking time | Rooting% | Root Root Shoot Shoot Sprout 
concentration (hr) No. length length diameter bud 
(g.L) (cm) (cm) (mm) Number 
tim0 Ohr 13.33 c 1b 2.55c 1.13 a 0.94 bed 1.66 ab 
I 1 hr 20 be 1.33 b 2.10 c 1.06 a 0.59 d 1.66 ab 
2 hrs 13.33 c 1b 0.06 c la 0.78 cd 0.33 b 
2 1 hr 40 ab 4.05 a 11.55 ab | 2.63a 2.14 abc 4.33 a 
2 hrs 46.66 a 2 ab 14.02 a 3.37 a 2.24 ab 4.22 a 
3 1 hr 33.33 abc 2.83 ab 3.21 be 2.30 a 1.93 abcd | 3.33 ab 
2 hrs 33.33 abc 2.33 ab 12.18 ab | 3.95a 1.81 abcd | 4.16a 
4 1 hr 20 be 3 ab 7.60 abc | 2.30a 2.46 a 3 ab 
2 hrs 20 be 0.93 b 3.30 be 2.80 a 1.61 abcd | 2 ab 


* The values in each column with the same letter do not differ significantly according to Duncan’s Multiple 


Range Test (P<0.05). 


The data illustrated in (Figure 1) explain that 
yeast concentrations significantly improved 
indole-3-acetic acid (IAA) content in the 
cuttings. The cuttings soaked in 2 g.L’ yeast 
were significantly different with the other 
concentrations. The highest IAA content 
(123.61 ug.ml) was found in the cuttings 
soaked in 2 g.L” yeast, whereas the lowest IAA 
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content (74.22 ug.ml) occurred in the control 
cuttings (Figure 1A). At the same time, the 
effect of soaking time of the cuttings in yeast 
concentrations on IAA content in the cuttings 
were significant as well (Figure 1B). The 
cuttings which had been soaked in yeast 
concentrations for 1 hour produced more IAA 
than those soaked for 2 hours, soaking the 
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cuttings for 1 hour gave (119.01 ug.ml) IAA 
content, whereas soaking the cuttings for 2 
hours showed (91.98 wg.ml) IAA content. 
Moreover, Interaction of yeast concentrations 
with soaking times enhanced IAA content in the 
cuttings significantly (Figure 1C). The cuttings 
soaked in 2 g.L’ and to the lesser extent 3 g.L 
yeast for 1 hour significantly produced the 
highest IAA contents (145.37 and 128.15 ug.ml 
, respectively) in comparison to control cuttings 
and those soaked in the rest of yeast 
concentrations for different times. In contrast, 
the cuttings soaked in 1 g.L’ yeast for 2 hours 
followed the control cuttings demonstrating the 
lowest IAA contents (70.21 and 74.22 ug.ml, 
respectively). 


Improving IAA contents in the cuttings as a 
result of application of yeast concentrations for 
1 and 2 hours may be due to that yeast contains 


> 


IAA ug.ml“ 


Ogl IlgL 2gL 3gL 4gL 


Yeast concentrations 


many amino acids including tryptophan, as was 
mentioned previously, and the results of 
exogenous application of tryptophan to the 
plants confirmed to have a role in increasing 
IAA contents because tryptophan is converted to 
IAA, and the IAA content ratio changed 
depending on tryptophan concentrations [16; 13; 
19]. Similarly, IAA is one of the hormones that 
increased to the highest level in leaves of snap 
bean when it was sprayed by yeast [7]. On the 
other hand, yeast contains many minerals that 
participate in IAA metabolism and formation 
either directly or indirectly, such as Zn and Mn 
[12]. Zinc plays a part in biosynthesis of main 
auxin precursor amino acid tryptophan, and zinc 
is a component of Auxin-Binding Protein 1 
(ABP 1). As for manganese, it is one of 
structural constituents of peroxidase enzyme 
which can influence on IAA metabolism [21]. 


IAA ug.ml“ 


lhr 2hrs 
Soaking time 


E Soaking time-1 hr E Soaking time-2 hrs 


hhii 


0 g.L- lgL 2 g.L- 


3 gL 4g. 


Yeast concentrations 


Figure 1. IAA content in olive Olea europaea L. cv. Sorani hardwood cuttings after 30 days of planting the 
cuttings, (A) effect of yeast concentrations, (B) effect of soaking time in yeast concentrations, (C) 
Interaction effects of yeast concentrations with soaking times. The values on each column with the same 
letter do not differ significantly according to Duncan’s Multiple Range Test (P<0.05). 
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Conclusion 


The data of this experiment cleared that 2 g.L 
yeast in which hardwood cuttings of olive cv. 
Sorani were soaked gave the best rooting 
percentage, plus other root and shoot traits and 
also, the most importantly, IAA contents in the 
cuttings. While, the effect of soaking time in 
yeast concentrations was not significant on 
studied parameters. However, the interaction 
effect of 2 g.L’ yeast with 2 followed 1 hour of 
soaking time gave the best results for most 
studied parameters. 


References 


[1] Abbass, J. A., Al-Zurfy, M. T., Al-Abbasi, A. 
M. and AL Jamaliy, A. T. (2015). Effect of 
spraying with liquorice roots extract and vitamin 
C on some vegetative and flowering parameters 
of stock plant Mathiola incana L. Journal of 
Biology Research, 4 (3): 94-100. 

Abdallah, M. M. S., El Habbasha, S. F. and El 
Sebai, T. (2016). Comparison of yeast extract 
and Nicotinaminde foliar applications effect on 
quinoa plants grown under sandy soil 
condition. International Journal of Pharm. Tech. 
Research, 9 (7): 24-32. 

Centeno, A. & Gomez-del-Campo, M. (2008). 
Effect of root-promoting products in the 
propagation of organic olive (Olea europaea L. 
cv. Cornicabra) nursery plants. HortScience, 43 
(7): 2066-2069. 

Cooper, S. J., Finney, G. L., Brown, S. L., 
Nelson, S. K., Hesselberth, J., MacCoss, M. J., 
& Fields, S. (2010). High-throughput profiling 
of amino acids in strains of the Saccharomyces 
cerevisiae deletion collection. Genome 
Research, 20 (9): 1288-1296. 

De Klerk, G. J., Hanecakova, J. and Jasik, J. 
(2001). The role of cytokinins in rooting of stem 
slices cut from apple microcuttings. Plant 
Biosystems-An International Journal Dealing 
with All Aspects of Plant Biology, 135 (1): 79- 
84. 

Dunsin, O., Ajiboye, G. and Adeyemo, T. 
(2014). Effect of alternative hormones on the 
rootability of Parkia biglobosa. Journal of 
Agriculture, Forestry and the Social 
Sciences, 12 (2): 69-77. 


X 


— 
w 
paa 


S 


— 
Nn 
oe 


= 
S 


279 


[7] El-Tohamy, W. A. and El-Greadly, N. H. M. 
(2007). Physiological responses, growth, yield 
and quality of snap beans in response to foliar 
application of yeast, vitamin E and zinc under 
sandy soil conditions. Australian J. Basic Appl. 
Sci., 1 (3): 294-299. 

Gomes, E. N., Vieira, L. M., Tomasi, J. D. C., 
Tomazzoli, M. M., Grunennvaldt, R. L., 
Fagundes, C. D. M. and Machado, R. C. B. 
(2018). Brown seaweed extract enhances rooting 
and roots growth on Passiflora actinia Hook 
stem cuttings. Ornamental Horticulture, 24 (3): 
269-276. 

Husen, A., Iqbal, M., Siddiqui, S. N., Sohrab, S. 
S. and Masresha, G. (2017). Effect of indole-3- 
butyric acid on clonal propagation of mulberry 
(Morus alba L.) stem cuttings: rooting and 


[8 


a 


[9 


— 


associated biochemical changes. Proceedings of 
the National Academy of Sciences, India Section 
B: Biological Sciences, 87 (1): 161-166. 

Ishikawa, A., Kitamura, Y., Ozeki, Y. and 
Watanabe, M. (2007). Different responses of 
shoot and root cultures of Glehnia littoralis to 
yeast extract. Journal of Natural Medicines, 61 
(1): 30-37. 

Mady, M. A. (2009). Effect of foliar 
application with yeast extract and Zinc on fruit 
setting and yield of faba bean (Vicia faba L.). J. 
Biol. Chem. Environ. Sci., 4 (2): 109-127. 

Marzauk, N. M., Shafeek, M. R., Helmy, Y. 
I., Ahmed, A. A. and Shalaby, M. A. F. (2014). 
Effect of vitamin E and yeast extract foliar 
application on growth, pod yield and both green 
pod and seed yield of broad bean (Vicia faba 
L.). Middle East Journal of Applied Sciences, 4 
(1): 61-67. 

Mohamed, B. R., El-Sayed, A. A., Fahmy, 
G. E. and Harridy, I. M. (1988). Physiological 
studies on periwinkle plants (Catharanthus 
roseus G. Don). 3-Effect of tryptophan, geraniol 
and zinc on nitrogen and endogenous hormones 
content. Bulletin of Faculty of Agriculture, 
Cairo Univ. (Egypt). 

Molnár, Z., Virág, E. and Ördög, V. (2011). 
Natural substances in tissue culture media of 
higher plants. Acta Biologica Szegediensis, 55 
(1): 123-127. 

Orlikowska, T. (1992). Effect of amino 
acids on rooting of apple dwarf rootstocksin 
vitro. Biologia Plantarum, 34 (1-2): 39-44. 


[10] 


[11] 


[12] 


[13] 


[14] 


[15] 


ISSN 2072-3875 


Euphrates Journal of Agriculture Science-12 (2): 274-280, (2020) 


Mohammed at el. 


[16] Phillips, LD.J. (1971). Introduction to the 
Biochemistry and Physiology of Plant Growth 
Hormones. Mc Grow—Hill Book Company. 

[17] Podpora, B. J., Swiderski, F., Sadowska, A., 
Rakowska, R. and Wasiak-Zys, G. (2016). Spent 
brewer’s yeast extracts as a new component of 
functional food. Czech Journal of Food 
Sciences, 34 (6): 554-563. 

[18] Steffens, B. and Rasmussen, A. (2016). The 
physiology of adventitious roots. Plant 
Physiology, 170 (2): 603-617. 

[19] Talaat, I. M., Bekheta, M. A. and Mahgoub, 
M. H. (2005). Physiological response of 
periwinkle plants (Catharanthus roseus L.) to 
tryptophan and putrescine. Int. J. Agric. Biol, 7 
(2): 210-213. 

[20] Taylor, J. L. S. (1996). Aspects of the role of 
cytokinins in adventitious root 
formation (Doctoral dissertation). 

[21] Tsafouros, A., Frantzeskaki, A., 
Assimakopoulou, A. and Roussos, P. A. (2019). 
Spatial and temporal changes of mineral 
nutrients and carbohydrates in cuttings of four 
stone fruit rootstocks and their contribution to 
rooting potential. Scientia Horticulturae, 253: 
227-240. 

[22] Turkoglu, N. and Durmus, M. (2005). A 
study on root formation of four olive varieties by 
application of hormone. Asian Journal of Plant 
Sciences, 4 (5): 455-457. 

[23] Wiesman, Z. and Lavee, S. (1995). 
Enhancement of IBA stimulatory effect on 
rooting of olive cultivar stem cuttings. Scientia 
Horticulturae, 62 (3): 189-198. 


280 


ISSN 2072-3875 


